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Oxidative damage to DNA
Counter ion-assisted addition of water
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Charge migration in DNA:

ion-gated transport

School of Physics
Georgia Institute of Technology
Atlanta, Georgia  USA

R.N. Barnett, C.L. Cleveland. A. Joy, Uzi Landman, 

G.B. Schuster,  Science 294, 567 (2001)





•DNA: Vehicle for inheritance in cellular life.
Oxidative reactions damage DNA.
Un-repaired damage can cause mutations.

•DNA: Applications in nanotechnology.
One dimensional conductor.
Molecular machines.

•DNA: A unique medium for chemical study.
Self-organizing properties.
Well-defined global structure.
Synthetic and analytical methods.



B-Form DNA

Binding
•Major Groove
•Minor Groove 
•Intercalation
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Electron Molecule 
Wigner Crystallite  

Highly Confined Classical and Quantum Liquids: 
Nanojets, Nanotribology, and Quantum Dots











SCIENCE NEWS Vol 141, pp 360 – 362 (1992)
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Gold anions





Supported gold cluster : Aun/MgO(FC)–
Sanchez, et. al. JPC A 103 9573 (1999)

Gold Cluster as a Catalyst for CO oxidation reaction

oxygen vacancy F-
centers  

Aun on defect-rich MgO (100), 8≤n ≤20 :
Low temperature combustion of CO

Aun on defect-poor MgO (100) :
Very small combustion of CO

Electron transfer from F-Center to 
gold cluster plays an essential role in 
the activation of gold clusters as 
catalysts for CO combustion.

Au2
- in gas phase : predicted theoretically as a catalyst for CO 
oxidation and later confirmed experimentally. 

Häkkinen and Landman, JACS 123 9704 (2001)





Adsorption of Au8 on MgO without/with F-Center
Au8/MgO Au8/MgO(FC)
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